® 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




@ Publication number: 0 335 645 B1 



@ 



EUROPEAN PATENT SPECIFICATION 



@ Date of publication of patent specification : 
05.08.92 Bulletin 92/32 



© int. ci. 5 : A61K 6/00, C09J 4/00, 
C09J 4/02 



21) Application number : 89303023.9 



(22) Date of filing : 28.03.89 



(S) Adhesive composition. 



® Priority : 28.03.88 JP 72050/88 
06.05.88 JP 109156/88 



(43) Date of publication of application : 
04.10.89 Bulletin 89/40 



@ Publication of the grant of the patent : 
05.08.92 Bulletin 92/32 



© Designated Contracting States : 
DE FR GB 



(56) References cited : 
EP-A- 0 008 131 
DE-A- 3 613 947 
GB-A- 2 175 595 

WPI, FILE SUPPLIER, DERWENT Publications 
Ltd., London, GB; AN=77-00951y & JP-A-51 
132 687 (SAN KIN) 



CO 
w 
to 
m 

CO 
CO 



a. 

LU 



@ Proprietor : TOKUYAMA SODA KABUSHIKJ 
KAISHA 
1-1 Mikage-cho 

Tokuyama-shi Yam ague hi- ken (JP) 



@ 



Inventor: Kawaguchi, Toshio 
2-22-2234 Seibu-danchi, 3910, Ohba 
Fujisawa-shi Kanagawa-ken (JP) 
Inventor : Shibuya, Shigeri 
3170-3, Kobuchi 

Sagamihara-shi Kanagawa-ken (JP) 
Inventor : Kusumoto, Koshi 
8-6 Kajiwara 2-chome 
Kamakura-shi Kanagawa-ken (JP) 



@ Representative : Cresswell, Thomas Anthony 
et al 

J.A. Kemp & Co. 14 South Square Gray's Inn 
London WC1R 5EU (GB) 



Note : Within nine months from the publication of the mention of the grant of the European patent, any 
person may give notice to the European Patent Office of opposition to the European patent granted. 
Notice of opposition shall be filed in a written reasoned statement It shall not be deemed to have been 
filed untfl the opposition fee has been paid (Art. 99(1) European patent convention). 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



EP 0 335 645 B1 

Description 

Background of the Invention 

5 (1) Field of the Invention 

The present invention relates to an adhesive composition having a high bonding force and an excellent 
durability. More particularly, the present invention relates to an adhesive composition especially valuable as a 
dental adhesive. 

10 

(2) Description of the Related Art 

A variety of adhesive are used in various fields, and recently, they are extensively used in the automobile 
industry, the electric power industry and related industries, the construction field and the medical industry. 
15 Adhesives having excellent properties required in the respective fields have been developed. Adhesives used 
in the medical field, for example, dental adhesives used for restoration of teeth, are required to have strong 
bonding force and high durability sufficient to resist severe conditions such as those in the oral cavity. Accord- 
ingly, various dental adhesives having special functions capable of resisting severe conditions have been pro- 
posed. 

20 For example, Japanese Patent No. 33363/81 proposes an adhesive composition comprising an acrylic acid 

ester type vinyl monomer, an organic peroxide, an amine and a sulf inic acid salt. In this adhesive composition, 
it is intended to increase the bonding strength by using a ternary curing system comprising an organic peroxide, 
an amine and a sulf inic acid salt. Indeed, according to this proposal, a certain improvement over the conven- 
tional adhesive compositions can be attained. However, the adhesiveness to the dentine of a tooth is still insuf- 

25 f icient, and it is necessary that the bonding force to the enamel of a tooth or a metal should be increased. 

Japanese Patent Publication No. 36791/79 proposes a dental adhesive composition comprising an acrylic 
acid ester type vinyl monomer, an organic peroxide, an amine and an L-ascorbic acid. The object of this proposal 
is to adjust the curing time of the dental adhesive composition, and it is taught that this composition is advan- 
tageous in that an appropriate operation time can be obtained by using an L-ascorbic acid as the co-catalyst. 

30 However, from the results of tracing experiments made by us, it was confirmed that increase of the bonding 
force cannot be expected, though the curing time can be effectively adjusted. 

Furthermore, Japanese Patent Publication No. 17513/83 and Japanese Patent Publication No. 30681/84 
propose an adhesive comprising an acid group-containing monomer such as 4-methacryloxyethyitrimellitic acid 
and/or an anhydride thereof, a vinyl compound and a radical initiator. In this adhesive composition, if tri-n-butyl- 

35 borane oxide is used as a catalyst, the bonding force to the dentine of a tooth can be improved, but since tri- 
n-butylborane oxide reacts with oxygen in air and ignition is caused or the oxide is rendered inactive, scrupulous 
care is necessary for the handling. Moreover, the improvement of the adhesion strength is still insufficient. 

Therefore, development of an adhesive composition having sufficient bonding force and durability even in 
a special environment, for example, a dental adhesive having such excellent characteristics in the oral cavity, 

40 is eagerly desired in the art 

Summary of the invention 

It is therefore a primary object of the present invention to provide an adhesive composition having strong 
45 bonding force and high durability in various fields, which is especially valuable as a dental adhesive. 

Another object of the present invention is to provide an adhesive composition having a high adhesion 
strength to the dentine of a tooth. 

Other objects of the present invention will become apparent from the detailed description given hereinafter. 
The present invention is to provide a novel adhesive composition which has high adhesion strength and 
so excellent durability even in a severe environment such as the environment in the oral cavity. 

More specifically, in accordance with the present invention, there is provided an adhesive composition com- 
prising (a) 100 parts by weight of a monomer mixture comprising a vinyl monomer having an acidic group in 
the molecule and a vinyl monomer copolymerizable with said vinyl monomer, (b) 10 to 500 parts by weight of 
a filler, (c) 0.01 to 10 parts by weight of a polymerization initiator and (d) 0.01 to 10 parts by weight of ascorbic 
55 acid or a derivative thereof. 
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Detailed Description of the Preferred Embodiments 



One constituent component of the adhesive composition of the present invention is a monomer mixture 
comprising a vinyl monomer having an acidic group in the molecule (hereinafter referred to as "acidic group- 
5 containing monomer) and a vinyl monomer copolymerizable with said acidic group-containing monomer. 

The acidic group-containing vinyl monomer is a component indispensable for maintaining the adhesive 
strength of the adhesive composition of the present invention at a very high level. However, if the acidic group- 
containing monomer alone is used as the monomer component, the viscosity of the adhesive composition is 
too high and the operation adaptability is poor, and the practical handling becomes difficult Accordingly, in the 
10 present invention, the operation adaptability is improved by using a vinyl monomer copolymerizable with the 
acidic group-containing vinyl monomer. Therefore, the composition of the monomer mixture is mainly influenced 
by the properties of the acidic group-containing vinyl monomer. It is sufficient if the content of the acidic group- 
containing vinyl monomer in the monomer mixture is 1 to 90% by weight, preferably 1 to 50% by weight. 
A vinyl monomer having an acidic group, to be used in the present invention, can be represented by the 
15 following general formula (I) or (II) 



20 



CH~=C 
2 \ 



C0 2 H 



COf CH3— CH 
II 2 n \ 
0 C0 2 H 



(I) 



25 or 

CH.=C (II) 
2 \ 

30 COfCH 0 -hi 0 - C - X 



wherein stands for a hydrogen atom or a methyl group, n is a number of from 4 to 1 2, R 2 stands for a hydrogen 
35 atom or a methyl group, m is a number of from 2 to 4, and X is 




—ff- % „^Q or ^JJ^ 



COH 
COH 



45 As the acidic group-containing vinyl monomer represented by the general formula (I), there can be men- 

tioned 7-ethacryloxy-1,1-heptane-dicarboxylic acid, 11-methacryloxy-1,1-undecane-dicarboxylic acid and 13- 
methacryloxy-1,1-tridecane-dicarboxylic acid. As the acidic group-containing vinyl monomer represented by 
the general formula (II), there can be mentioned 4-methacrytoxyethyltrimellitic acid and its anhydride. 

By using the vinyl monomer represented by the general formula (I) or (II), not only the adhesiveness but 
50 also the water resistance can be unproved in the obtained adhesive composition. 

An acidic group-free vinyl monomer copolymerizable with the acidic group-containing vinyl monomer can 
be used as the vinyl monomer to be mixed with the acidic group-containing monomer without any limitation. 
Acrylic acid esters and methacryiic acid esters are preferably used. 

As specific examples of the copolymerizable vinyl monomer preferably used in the present invention, there 
55 can be mentioned monofu notional vinyl monomers such as methyl acrylate, methyl methacrylate, ethyl acry- 
late, ethyl methacrylate, n-propyl acrylate, n-propyl methacrylate, isopropyl acrylate, isopropyi methacrylate, 
n-butyl acrylate, n-butyl methacrylate, isobutyl acrylate, isobutyl methacrylate, n-hexyl acrylate, n-hexyl 
methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyi methacrylate, tridecyi acrylate, tridecyt methacrylate, stearyi 
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acrylate, stearyl methacrylate, 2-hydroxyethyi acrylate, 2-hydroxyethyi methacrylate, 2-hydroxyl propyl acry- 
late, 2-hydroxypropyl methacrylate, glycidyl acrylate, glycidyl methacrylate, methoxydiethylene glycol acrylate 
and methoxydiethylene glycol methacrylate, and polyfu notional vinyl monomers such as ethylene glycol diac- 
ryiate, ethylene glycol dimethacrylate, diethylene glycol diacrylate, diethylene glycol dimethacryiate, 

5 Methylene glycol diacrylate, Methylene glycol dimethacrylate, tetraethylene glycol diacrylate, tetraethylene 
glycol dimethacrylate, propylene glycol diacrylate, propylene glycol dimethacryiate, 1,4-butane-diol diacrylate, 
1,4-butanediol dimethacrylate, 1 ,6-hexane-diol diacrylate, 1 ,6-hexane-diol dimethacrylate, neopentyl glycol 
diacrylate, neopentyl glycol dimethacrylate, 1,1 0-decane-diol diacrylate, 1,1 0-decane-diol dimethacrylate, bis- 
phenol A diacrylate, bisphenol A dimethacrylate, 2,2'-bis-[acryloyloxypolyethoxyphenyi]propane, 2,2'-bis- 

10 [methacryloyloxypo!yepoxyphenyl]propane, bisphenol A diglycidyl methacrylate, trimethylolpropane acrylate, 
trimethylol propane methacrylate, trimethylolethane triacrylate, trimethylol ethane trimethacrylate, tet- 
ramethylolmethane tetra-acryiate and tetramethlolmethane tetramethacrylate. 

The second component (b) used in the present invention is a filler. The adhesion strength of the adhesive 
composition of the present invention is greatly influenced by the combination of the above-mentioned acidic 

15 group-containing vinyl monomer and ascorbic acid described hereinafter. However, the filler is practically 
important for further improving the adhesion strength. The functional mechanism of enhancing the adhesion 
strength by incorporation of the filler has not been elucidated, but if the filler is incorporated, the adhesion 
strength is at least two times as high as the adhesion strength attained when the filler is not incorporated. 
The kind of the filler used in the present invention is not particularly critical. Known fillers can be used. In 

20 general, organic fillers and inorganic fillers customarily used for dental resin materials can be used singly or 
in combination. As the organic filler, there are preferably used homopolymers and copolymers of acrylic acid 
esters and methacrylic acid esters, polyvinyl chloride, polystyrene, polyesters and nylons. As the inorganic filler, 
there are preferably used quartz, amorphous silica, silica-zircon ia, silica-titania, clay, aluminum oxide, talc, 
mica, kaolin, glass, barium sulfate, zirconium oxide, titanium oxide, silicon nitride, aluminum nitride, titanium 

25 nitride, silicon carbide, boron carbide, calcium carbonate, hydroxyapatite and calcium phosphate. It is generally 
preferred that an inorganic filler be used after it has been treated with a silane coupling agent such as y-methac- 
ryloyloxypropyltrimetoxysilane and vinyltriethoxysilane. 

In the present invention, the amount used of the filler is changed according to the kind of the filler per se 
and the kinds and amounts of other constituents, and the amount of the filler cannot be simply defined. How- 

30 ever, it is generally preferred that the filler be used in an amount of 1 0 to 500 parts by weight per 1 00 parts by 
weight of the monomer mixture. The particle size of the filler is preferably 0.01 to 500 *im, especially preferably 
0.01 to 200 \xm. In the present invention, a polymer of an acrylic acid ester or methacrylic acid ester is preferably 
used as the filler. 

The third component (c) used in the present invention is a polymerization initiator. In general, known polym- 

35 erization initiators can be used singly or in combination without any limitation. In general, organic peroxides, 
tertiary amines and a-diketones are preferably used as the polymerization initiator. In order to improve the 
adhesiveness to a metal, it is especially preferred that an organic peroxide and a tertiary amine be used in 
combination. In order to improve the adhesiveness to resin, it is especially preferred that a-diketone and an 
organic peroxide be used in combination. 

40 As preferred examples of the organic peroxide as the polymerization initiator, there can be mentioned diacyl 
peroxides such as dibenzoyl peroxide, 2,4-dichlorobenzoyl peroxide, dilauroyl peroxide, dioctanoyl peroxide 
and decanoyt peroxide, hydroperoxides such as cumene hydroperoxide and t-butyl hydroperoxide, and ketone 
peroxides such as cyclohexanone peroxide and methyl ethylketone peroxide. These organic peroxides can be 
used singly or in the form of a mixture of two or more of them. 

45 As preferred examples of the tertiary amine as the polymerization initiator, there can be mentioned toluidine 
derivatives such as N,N-dimethyl-p-toluidine and N,N~dihydroxy-ethyl-r>toluidine, aminobenzoic acid deriva- 
tives such as 4-(N,N-diethyIamino)benzoic acid, ethyl 4-<N f N-dimethylamino)-benzoate and isoamyl 4-(N,N-di- 
methylamino)benzoate, aminobenzaldehyde derivatives such as 4-(N,N-dimethylamino)benzaldehyde, 
4-(N,N-diethylamino)benzaldehyde and 4-{methylhexylamino)benzaldehyde, anisidine derivatives such as 

50 N,N-dimethyl-m-anisidine, N.N-dimethyt-p-anisidine and N,N-diethyl-p-anisidine, aminophenol derivatives 
such as N,N-dimethyl-m-aminophenol and N,N-diethyl-m-aminophenol, and aniline derivatives such as p-pro- 
poxy-N,N-dimethylaniline, p-butoxy-N,N-dimethylaniline and p-hexyioxy-N,N-dimethylaniline. 

As preferred examples of a-diketone as the polymerization initiator, there can be mentioned diacetyt, 2,3- 
pentadione, 2,3-hexadk>ne, benzil, 4,4'-dimethoxybenzil 4,4'-diethoxybenziI, a-naphthyl p-a-naphthyi and 

55 camphorquinone. 

Acyl peroxides such as dibenzoyl peroxide are especially preferred as the organic peroxide. When the ter- 
tiary amine is used in combination with an organic peroxide, toluidine derivatives such as N,N-dimethyl-p-to- 
luidine and aminobenzoic acid derivatives such as ethyl 4-(N,N-dimethyi amino) benzoate are especially 
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preferred. When the tertiary amine is not used in combination with the organic peroxide but is used singly, an 
aminobenzoic acid derivative is especially preferred in view of the adhesiveness and storage stability. 

In the present invention, the organic peroxide, the tertiary amine or the a-diketone is used in an amount 
of 0.01 to 1 0 parts by weight, preferably 0.05 to 5 parts by weight, per 1 00 parts by weight of the vinyl monomer 
5 mixture. When the organic peroxide alone is used, the amount of the organic peroxide is preferably 0.01 to 5 
parts by weight, especially preferably 0.05 to 5 parts by weight, and when the tertiary amine alone is used, 
the amount of the tertiary amine is preferably 0.01 to 5 parts by weight, especially preferably 0.05 to 5 parts 
by weight. When the a-diketone alone is used, the amount of the a-diketone is preferably 0.01 to 5 parts by 
weight, especially preferably 0.05 to 5 parts by weight If both of the organic peroxide and the tertiary amine 
10 are used in combination, it is preferred that the total amount be 0.01 to 5 parts by weight, especially 0.05 to 5 
parts by weight, per 1 00 parts by weight of the vinyl monomer mixture and the organic peroxide/tertiary amine 
weight ratio be in the range of from 0.05 to 20. If both of the a-diketone and the organic peroxide are used in 
combination, it is preferred that the total amount be 0.01 to 5 parts by weight, especially 0.05 to 5 parts by 
weight, per 100 parts by weight of the vinyl monomer mixture and the a-diketone/organic peroxide ratio be in 
15 the ra nge of from 0. 05 to 20. 

The fourth component (d) used in the present invention is ascorbic acid or a derivative thereof. As pointed 
out hereinbefore, an adhesive composition in which ascorbic acid or a derivative thereof is used in combination 
with monomers and polymerization initiator different from those used in the present invention is known. How- 
ever, in the conventional adhesive composition, ascorbic acid or its derivative is used as the co-catalyst. An 
20 adhesive composition in which ascorbic acid or its derivative is used for improving the adhesive strength has 
not been known. In fact, in the conventional adhesive composition comprising ascorbic acid or its derivative, 
the adhesion strength to the dentine is 20 to 50 kg/cm 2 at highest. In contrast, in the adhesive composition of 
the present invention, the adhesion strength to the dentine is ordinarilly 90 to 100 kg/cm 2 and in an extreme 
case, the adhesion strength to the dentine is close to 200 kg/cm 2 . This unexpected effect is mainly attained by 
25 combining ascorbic acid or a derivative thereof with the above-mentioned specific monomer and filler. Use of 
ascorbic acid or a derivative thereof for improving the adhesion strength is first proposed by the present inven- 
tion. In other words, the finding that a high improvement of the adhesion strength is attained by combining ascor- 
bic acid or a derivative thereof with the acidic group-containing monomer and filler is quite surprising. As is 
apparent from the foregoing description, ascorbic acid or its derivative is a very important constituent compo- 
30 nent in the adhesive composition of the present invention. 

The kind of ascorbic acid or its derivative is not particularly critical in the present invention, and known 
compounds can be used. As preferred examples of the ascorbic acid there can be mentioned L-ascorbic acid, 
D-iso-ascorbic acid and dehydroascorbic acid, and as preferred examples of the ascorbic acid derivative, there 
can be mentioned metal salts of ascorbic acid, such as sodium L-ascorbate, calcium L-ascorbate and sodium 
35 D-iso-ascorbate, and ascorbic acid esters such as stearyt L-ascorbate, palmityl L-ascorbate and 2,6-dipalmityl 
L-ascorbate. In order to obtain an adhesive composition having an especially high adhesion strength, L-ascor- 
bic acid or an alkali metal salt of ascorbic acid, for example, sodium L-ascorbate or sodium D-iso-ascorbate, 
is especially preferably used. 

In the present invention, the amount used of ascorbic acid and/or its derivative is not particularly critical, 
AO and it is sufficient if the component (d) is used in an amount of 0.01 to 10 parts by weight, preferably 0.05 to 
5 parts by weight, per 100 parts by weight of the monomer mixture. 

In the adhesive composition of the present invention, it is preferred that a small amount of a polymerization 
inhibitor such as hydroquinone, hydroquinone monomethyl ether or butylhydroxytoluene be incorcorporated 
according to need in addition to the above-mentioned components (a) through (d). 
45 In the present invention, incorporation of an inorganic filler often produces preferred results according to 

the kind of an adherend. For example, if an inorganic filler is added, the mechanical strength and water resi- 
stance are improved, and the flowability and costing property can be adjusted. 

In the present invention, an organic solvent can be added according to need. Easily volatilizable organic 
solvents such as acetone, methylene chloride, chloroform and ethanol are preferred. The amount added of the 
so organic solvent is appropriately selected according to the intended use. For example, the organic solvent is 
used in an amount of 1 to 200 parts by weight per 1 00 parts by weight of the monomer mixture. 

In the case where the adhesive composition of the present invention is applied to the dentine, it is preferred 
that the surface of the dentine be subjected to an ordinary pretreatment such as acid etching. As the acid 
etchant, there can be ordinary used an aqueous solution of phosphoric acid or a calcium, iron, copper, nickel, 
55 zinc or manganese salt of hydrochloric acid, sulfuric acid or an organic acid, or an aqueous solution of a mixture 
of a salt as mentioned above and an inorganic acid such as phosphoric acid or an organic acid such as citric 
acid, malic acid or tartaric acid. For the adhesive composition of the present invention, the latter aqueous sol- 
ution of the mixture is preferable. An aqueous solution of ferric chloride/citric acid, an aqueous solution of ferric 
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chloride/phosphoric acid, an aqueous solution of ferric citrate and an aqueous solution of zinc chloride/citric 
acid are especially preferred. 

In general, the adhesive composition of the present invention is handled and stored in a two-pack system. 
Namely, liquid components and powder components are independently filled in two different packs, and at the 
5 curing and bonding step, necessary amounts of the liquid and powder components are taken out from the packs 
and they are kneaded together. For example, there is generally adopted a method in which the monomer com- 
ponents and the organic peroxide (or one of the tertiary amine and the a-diketone) are filled as the liquid com- 
ponent in one pack and the filler, ascorbic acid (or its derivative) and the organic peroxide (or one of the tertiary 
amine and a-diketone) are filled as the powder component in another pack. Of course, the liquid component 
10 and/or the powder component can be further divided into different packs. Moreover, the liquid and powder com- 
ponents can be packed into small packs for one application. 

As is apparent from the foregoing description, in the adhesive composition of the present invention, the 
adhesion strength and durability are highly improved. The adhesive composition shows an especially excellent 
effect when applied to a hard tissue of the human body, such as a bone or tooth, particularly the dentine, bond- 
15 ing of which is difficult according to the conventional technique. 

Furthermore, the adhesive composition is effective for bonding of metals, ceramics and organic polymers. 
The present invention will now be described in detail with reference to the following examples that by no 
means limit the scope of the invention. 

Incidentally, in the following examples and comparative examples, the adhesion strength to the dentine and 
20 the adhesion strength to a metal were determined according to the following procedures. 

(a) Adhesion Strength to Dentine 

Aforetooth was extracted in a bovine within 24 hours from the point of slaughter, and under pouring of water, 
25 the bottom surface of the tooth was polished by emery paper#800 so that the dentine was horizontally exposed. 
A double-coated tape having a hole having a diameter of 4 mm was applied to the surface of the exposed den- 
tine. 

The liquid component of the adhesive component was coated on the hole by a small brush, and equal 
amounts of the newly collected liquid component and the powder component were mixed together and the sur- 

30 face of the dentine was bonded to the section of an acrylic resin rod having a diameter of 8 mm through the 
mixture. The mixture was exposed to a visible light source for 30 seconds, when it contained the a-diketone 
as a polymerization initiator. After passage of 1 hour, the bovine tooth having the acrylic resin rod bonded 
thereto was immersed in water at 37°C for 24 hours. The bovine tooth was taken out from water, and the adhe- 
sion strength between the dentine and the adhesive composition was measured by a tensile tester (cross-head 

35 speed: 10 mm/min). 

(b) Adhesion Strength to Metal 

Afresh metal surface was exposed by emery paper #800 and the surface was coarsened by an alumina 
40 sandblast treatment. A double-coated having a diameter of 4 mm was applied to the metal surface. The liquid 
component of the adhesive composition was coated on the hole by a small brush, and a mixture of equal 
amounts of the newly collected liquid component and the powder component was applied to the hole and the 
metal surface was bonded to the section of a stainless steel rod (which had been subjected to an alumina 
sandblast treatment in advance). The adhesion strength was measured in the same manner as described in 
45 (a) above. 

Examples 1 through 9 

Adhesive compositions were prepared according to the following recipe, and the adhesion strength to the 
so dentine was measured. 



55 
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Liquid Component 

Vinyl monomer shown in Table 1 



(100-x) parts by 
weight 



10 



15 



20 



Acidic group-containing vinyl 
monomer shown in Table 1 

Ethyl 4-(N,N-dimethylamino) 
benzoate 



Powder Component 



25 



Polyraethyl methacrylate 

Methyl methacrylate/ethyl 
methacrylate copolymer 

Silica powder 



x parts by weight 



1.5 parts by 
weight 



24 parts by weight 



76 parts by weight 



0.1 part by weight 



30 



35 



Dibenzoyl peroxide 
Sodium L-ascorbate 



1.5 parts by weight 



3.0 parts by weight 



In Example 9 as a comparative example, the acidic group-containing vinyl monomer was not added in the 
composition of Example 1 but 20 parts by weight of methyl methacrylate was further added instead. 

The data of the adhesion strength obtained in each of the foregoing examples are shown in Table 1 . 

Incidentally, before the bonding treatment, the dentine surface was contacted with an aqueous solution 
containing 3% of ferric chloride and 10% of citric acid for 60 seconds and was then washed with water and 
dried with air. 



40 



45 



50 



55 
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Table 1 



Example Acidic Group-Containing 

No, Vinyl Monomer (parts by 

weight) 



Vinyl 
Monomer 
(parts by 
weight) 



Adhesion 
Strength 
(Kg/cnT) 



2 
3 



11-methacryloxy-l , 1- 
undecanedicarboxylic 
acid (20) 

ditto (10) 

13-methacryloxy-l , 1- 
tridecanedicarboxylic 
acid (20) 

7-methacryloxy-l , 1- 
heptanedicarboxylic 
acid (20) 

4-methacryloxyethyl- 
trimellitic anhydride 
(10) 

11-methacryloxy-l , 1- 
undecanedicarboxylic 
acid (20) 



8 
9 



ditto (5) 
ditto (2.5) 



methyl 173 

methacrylate 

(80) 

ditto (90) 147 
ditto (80) 142 



ditto (80) 135 



ditto (90) 118 



bisphenol A 141 
diglycidyl 
methacrylate 
(40), 2- 
hydroxyethyl 
methacrylate 
(I6) f tri- 
ethylene gly- 
col dimethacry- 
late (24) 

methyl metha- 129 
crylate (95) 

ditto (97-5) 110 

ditto (100) 14 



Examples 10 through 18 

Adhesion compositions were prepared in the same manner as described in Example 1 except that the kinds 
and amounts of the tertiary amine and organic peroxide were charged as shown in Table 2, and the adhesion 
strength to the dentine was measured. The obtained results are shown in Table 2. 
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Table 2 



Example Organic Peroxide Tertiary Amine Adhesion 
No. (parts by weight) (parts by weight) Strength 

(kg/cm ) 



10 


dibenzoyl peroxide 
(1.5) 


ethyl 4-(N,N-di- 
raet hy lamino ) ben- 
zoate (1.5) 


173 


11 


diacyl peroxide 
(0.8) 


ditto (1.5) 


157 


12 


dilauroyl peroxide 
(1.5) 


ditto (1.5) 


149 


13 


dibenzoyl peroxide 
(1.5) 


ditto (0.5) 


153 


14 


ditto (1.5) 


isoamyl 4-(N,N-di- 
raethylamino ) ben- 
zoate (1.5) 


162 


15 


ditto (1.5) 


4-(N,N-diethylamino) 
benzaldehyde (1.5) 


110 


16 


ditto (1.5) 


N,N-dimethyl-p- 
toluidine (1.5) 


122 


17 


ditto (1.0) 


ditto (1.5) 


154 


18 


ditto (0.5) 


ditto (1.5) 


132 


19 


ditto (1.5) 


N,N-di(B-hydroxy- 
ethyl ) -p- toluidine 
(1.5) 


117 


20 


ditto (1.5) 


N,N-dimethyl-m- 
anisidine (1.5) 


105 



Examples 21 through 25 and Comparative Examples 1 through 4 

Adhesive compositions were prepared in the same manner as described in Example 1 except that a com- 
pound shown in Table 3 was used in an amount shown in Table 3 instead of sodium L-ascorbate, and the adhe- 
sion strength to the dentine was measured. The obtained results are shown in Table 3. 

For comparison, the ascorbic acid or its derivative was not added, or other organic acid or organic acid 
salt was added instead of the ascorbic acid or its salt Also the measurement results obtained in these com- 
parative examples are shown in Table 3. 
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Table 3 



Example Ascorbic Acid or Its Amount Added Adhesion 
No Derivative (parts by Strength 

— weight) (Kg/cm ) 



L-ascorbic acid 2 123 

D-iso-ascorbic acid 1 124 



21 
22 

23 dehydroascorbic acid 3 151 

24 sodium D-ascorbate 1 

25 stearyl L-ascorbate 3 112 

Comparative 
Example No, 



1 DL-malic acid 3 2 5 

2 potassium benzoate 3 

3 sodium p-toluene- 3 
sulfinate 

4 not added 



61 
40 



Examples 26 through 37 

Adhesion compositions were prepared according to the following recipe, and after the preliminary treat- 
ment was carried out in the same manner as described in Example 1, the adhesion strength was measured. 
The obtained results are shown in Table 4. 

Liquid Component 

Methyl methacrylate amount shown in 

Table 4 



Acidic group-containing vinyl amount shown in 

monomer shown in Table 4 Table 4 

Acidic group-containing vinyl amount shown in 

monomer shown in Table 4 Table 4 

Organic peroxide shown in Table amount shown in 

4 Table 4 
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Powder Component 



Polymethylmethacrylate 



24 parts by 
weight 



Methyl methacrylate/ethyl 
methacrylate copolymer 



76 parts by 
weight 



silica powder 



0.1 part by 
weight 



Ascorbic acid or its 
derivative 



amount shown in 
Table 4 
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Examples 38 through 48 

Adhesive compositions were prepared according to the following recipe, and the preliminary treatment was 
carried out in the same manner as described in Example 1 and the adhesion strength to the dentine was 
measured. The obtained results are shown in Table 5. 

Liquid Component 

Methyl methacrylate amount shown in 



Table 5 



Acidic group-containing vinyl 
monomer shown in Table 5 



amount shown in 



Table 5 



Tertiary amine shown in 
Table 5 



amount shown in 



Table 5 



Powder Component 



Polymethyl methacrylate 



24 parts by 
weight 



Methyl methacrylate/ethyl 
methacrylate copolymer 



76 parts by 
weight 



Silica powder 



0.1 part by 
weight 



Ascorbic acid or its 



amount shown in 



derivative 



Table 5 
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Examples 49 through 55 

The adhesion strength to the dentine of the adhesion composition of Example 1 was measured in the same 
manner as described in Example 1 except that a pretreatment agent shown in Table 6 was used instead of the 
aqueous solution containing 3% of ferric chloride and 1 0% of citric acid, used in Example 1 . The obtained results 
are shown in Table 6. 



Table 6 

Example Pretreatment Agent Adhesion 

No. " Strength 

(kg/cm*) 

49 aqueous solution containing 10% 108 
of phosphoric acid 

50 aqueous solution containing 3% 187 
of ferric chloride and 10% of 
phosphoric acid 

51 aqueous solution containing 10% 153 
of ferric citrate 

52 aqueous solution containing 3% 130 
of ferric sulfate and 10% of 

citric acid 

53 aqueous solution containing 3% of 192 
zinc chloride and 10% pf citric 

acid 

54 aqueous solution containing 3% of 90 
raanganess chloride and 10% of 

citric acid 

55 aqueous solution containing 3% of 109 
calcium chloride and 10% citric 

acid 

Examples 56 and 57 Comparative Examples 5 through 8 

Adhesive compositions shown in Table 7 were prepared and the adhesion strengths to sandblasted metal 
surfaces were measured. The obtained results are shown in Table 7. 
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Table 7 



Adhesion Composition 



Liquid Componet 
(parts by 
weight) 



Powder Com- 
ponent (parts 
by weight) 



Adherend 

Metal 



Ashes ion 
Strength 
(kg/gg) 



Example 11-methacryloxy- 
56 1 , 1-undecanedi- 

carboxylic acid 
(5), methyl 
methacrylate (95) 
N,N-dijnethyl-p- 
toluidine (1.5) 



Example ditto 
57 



Com- methyl metha- 

parative crylate (100), 

Example N,N-dijnethyl-p- 

5 toluidine (1.5) 



polymethyl meth- nickel- 
acrylate (24), chrcmiun 
methyl methacry- alloy 
late/ettyl meth- 
acrylate co- 
polymer (76), 
silica powder 
(1.0), dibenzoyl 
peroxide (1.0), L- 
ascorbic acid (3.0) 

ditto 



350 



Ccm- 

paratice 

Example 

6 

Com- 
parative 
Example 

7 



ditto 



ditto 



ditto 



Com- 
parative 
Example 
8 



ditto 



cobalt- 
chromium 
alloy 

nickel- 

chromiun 

alloy 

cobalt - 

chromium 

alloy 



11-methacry- 
loxy-l,l-unde- 
canedicarboxy- 
lic acid (5), 
methyl methacry- 
late (95), N,N- 
dimet^l-p- tolu- 
idine (1.5) 



polymethyl meth- nickel- 
acrylate (24), chromiun 
methyl methacry- alloy 
late/ethyl metha- 
crylate copolymer 
(76) , silica powder 
(0.1) debenzoyl 
peroxide (1.0), 
sodiun p-toluene- 
sulfinate (3.0) 



ditto 



cobalt- 

chromiun 

alloy 



390 



160 



152 



145 



104 



Examples 58 through 62 

Adhesive composition were prepared according to the following recipe, and the adhesion strength to the 
dentine was prepared in the same manner as described in Example 1. The obtained results are shown in Table 
8. 
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Liquid Component 



11-Methacryloxy-l , 1-undecane- 
dicarboxylic acid 



10 parts by 
weight 



Methyl metacrylate 



90 parts by 
weight 



N , N-Dime thyl-p- t oluidine 



1.5 parts 
by weight 



Powder Component 



Organic filler shown in Table 8 



(100-x) parts 
by weight 



Inorganic filler shown in Table 8 



x parts by 
weight 



Dibenzoyl peroxide 



1.5 parts by 
weight 



L-Ascorbic acid 



3.0 parts by 
weight 
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Table 8 



Example Organic Filler 
No. (parts by weight) 



Inorganic Filler 
(parts by weight) 



Adhesion 
Strength 
(kg/cm 2 ) 



58 methyl methacrylate silica-zirconia 

/ethyl methacrylate (30) 
copolymer (70) 



128 



59 
60 
61 



ditto (50) 



ditto (70) 



ditto (50) 



quartz (30) 



methyl methacrylate hydroxyapatite 
(90) (10) 



109 
123 
110 



62 



ditto (80) 



Example 63 and Comparative Example 9 



silica-titania 
(20) 



105 



The dentine of a bovine tooth as described in Example 1 was exposed, and a paraffin wax having a hole 
having a diameter of 4 mm was fixed to the exposed surface by using a double-coated tape to form an imitation 
cavity having the exposed surface as the bottom surface. 

A mixture of equal amounts of components A and B of an adhesive composition shown in Table 9 was coated 
on said bottom surface, and a commercially available photocurable composite resin (Paif ique iite supplied by 
Tokuyama Soda) was inserted in the immitation cavity. Then, the composite resin was irradiated for 30 seconds 
by using a commercially available visible ray irradiator (White Light supplied by Takara Bermont) to cure the 
composite resin. 

After curing of the composite resin, the paraffin wax was removed, and the bovine tooth/cured composite 
resin bonded structure was immersed in water at 37°C for 24 hours. A metal attachment was set to each of the 
cured composite resin and the bovine tooth, and the adhesion strength was measured by a tensile tester (cross- 
head speed = 10 mm/min). 

Incidentally, instead of the polymethyt methacrylate filler used in Example 63, the same amount of methyl 
methacrylate monomer was used. 

The obtained results are shown in Table 9. 
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Table 9 



Component A Component B Adhesion 

(parts by weight) (parts by weight) Strength 

(kg/cm 2 ) 



Example 1 1-methacryloxy-l , 
63 1-undecanedi- 

carboxylic acid 
(20), methyl metha- 
crylate (80) , N,N- 
dimethyl-p- 
toluidine (1.5) 



polymethylmetha- 
crylate (100), 
silica powder 
(0.1), dibenzoyl 
peroxide (1.5) » 
L-ascorbic acid 
(3.0) 



110 



Compa- 
rative 
Example 
9 



ditto 



methyl methacrylate 
(100), dibenzoyl 
peroxide (1.5), L- 
ascorbic acid (3.0) 



30 



Examples 64 through 69 and Comparative Example 10 

Adhesion composition were prepared according to the following recipe, and after the preliminary treatment 
was carried out in the same manner as described in Example 1 , the adhesion strength was measured. The 
obtained results are shown in Table 1 0. 



Liquid Component parts by weight 

Vinyl monomer shown in Table 10 (100-x) 

Acidic group-containing vinyl x 

monomer shown in Table 10 

camphorquinone 0 . 4 

Powder Component 

Polymethyl methacrylate 24 

Methyl methacrylate/ethyl 76 

methacrylate copolymer 

Silica powder 0.1 

Dibenzoyl peroxide 1.5 

Sodium L-ascorbate 3»0 
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Table 10 



Example Acidic Group-Containing Vinyl Monomer 
No. Vinyl Monomer (parts by weight) 

(parts by weight) 



64 

65 
66 

67 

68 
69 



11-methacryloxy-l t 1-un- methyl 
decanedicarboxylic acid methacrylate (80) 
(20) 



ditto (10) ditto 

13-methacryloxy-l ,1-tri- ditto 
decanedicarboxylic acid 
(20) 

7-methacryloxy-l , 1- ditto 
heptanedicarboxylic acid 
(20) 

4-methacryloxyethyltri- ditto 
mellic acid anhydride (10) 

11-methacryloxy-l t l-un- 
decanedicarboxlic acid 
(20) 



(90) 
(80) 

(80) 

(90) 



bisphenol A 
diglycidyl 
methacrylate (40) 

2-hydroxyethyl 
methacrylate (16) 

triethylene 
glycol 

dimethacrylate(24) 



Adhesion 
Strength 
(kg/cmii 

108 



98 
104 

102 

101 



106 



Comp- 
arative 
Example 
10 



methyl 

methacrylate (100) 



14 



Examples 70 through 76 and Comparative Examples 11 through 14 

Adhesion compositions were prepared in the same manner as described in Example 1 except that the kinds 
and amounts of a-di ketone and ascorbic acid or its derivative were changed as shown in Table 11 , and the adhe- 
sion strength to the dentine was measured. The obtained results are shown in Table 11. 
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Table 11 



5 


Example 
No. 


a -dike tone 
(partB by weight) 


Ascorbic acid or its 
derivative (parts by 
weight) 


Adhesion 
Strength 
(kps/cm2) 




70 


benzil (1.0) 


sodium L-ascorbate 
(3.0) 


100 


10 


71 


diacetyl (0.5) 


ditto (3.0) 


98 




72 


camphorquinone 
(0.4) 


L-ascorbic acid (3-0) 


92 


15 


73 


ditto 


D-iso-ascorbic acid 
(1.0) 


90 


20 


74 


ditto 


dehydroascorbic acid 
(3.0) 


90 




75 


ditto 


sodium D-iso-ascorbate 
(1.0) 


109 


25 


76 


ditto 


stearyl L-ascorbate 
(3.0) 


93 


30 


Compa- 
rative 
Example 
11 


ditto 


DL-malic acid (3.0) 


24 




12 


ditto 


pota ssium benzoate 
(3.0) 


38 


35 


13 


ditto 


sodium p-toluene- 
sulfinate (3.0) 


27 




14 


ditto 


not added ( - ) 


20 



40 



Example 77 and Comparative Example 15 

A mixture of equal amounts of components A and B of an adhesive compositions shown in Table 12 were 
45 prepared, and after the preliminary treatment was carried out in the same manner as described in Example 
63, the adhesion strength was measured. The obtained resutls are shown in Table 12. 



50 



55 
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Table 12 



Component A 
(parts by weight) 



Component B 
(parts by 
weight) 



Adhesive 
Strength 



Example 11-methacryloxy- polymethyl 



77 



undecanedicarbo- methacrylate 
xylic acid (20) (100) 



120 



methyl methacry- 
late (80) 

camphorquinone 
(0.4) 



silica powder 
(0.1) 

dibenzoyl peroxide 
L-ascorbic acid 
(3.0) 



Compara- 
tive 
Example 
15 



ditto 



methyl methacrylate 
(100) 

dibenzoyl peroxide 
(1.5) 

L-ascorbic acid 
(3.0) 



41 



Claims 



1. An adhesive composition comprising (a) 100 parts by weight of a monomer mixture comprising a vinyl 
monomer of formula (I): 



C V C C0 2 H 
O C0 2 H 



wherein R, is hydrogen or methyl and n is a number of from 4 to 12 

and a vinyl monomer copolymerisable with the vinyl monomer of formula (I) (b) 1 0 to 500 parts by weight of a 
filler, (c) 0.01 to 10 parts by weight of a polymerization initiator and (d) 0.01 to 10 parts by weight of ascorbic 
acid or a derivative thereof. 

2. An adhesive composition comprising (a) 100 parts by weight of a monomer mixture comprising a vinyl 
monomer of formula (II): 



II fc. ■» I) 

6 o 



C V C \ (II) 
NotCH^O-C-X 
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wherein R 2 is hydrogen or methyl, m is a number of from 2 to 4, and X is a group 



10 



35 



40 



45 



50 



^;>- -cc: 

o & 



and a vinyl monomer copolymerisable with the vinyl monomer of formula (II) (b) 10 to 500 parts by weight of 
a filler, (c) 0.01 to 10 parts by weight of a polymerization initiator and (d) 0.01 to 1 0 parts by weight of ascorbic 
acid or a derivative thereof. 

3. A composition according to claim 1 or claim 2, wherein the monomer mixture comprises 1 to 90% by 
15 weight of the vinyl monomer formula (I) or (II). 

4. A composition according to any one of claims 1 to 3, wherein the copolymerisable vinyl monomer is an 
acrylic acid ester or a meth acrylic acid ester. 

5. A composition according to any one of claims 1 to 4, wherein the filler is a homopolymer or copolymer 
of an acrylic acid ester or a methacrylic acid ester. 

20 6. A composition according to any one of claims 1 to 5, comprising at least one organic peroxide or tertiary 
amine polymerization initiator. 

7. A composition according to claim 6 comprising a diacyl peroxide as polymerization initiator. 

8. A two-pack adhesive composition comprising in one pack a liquid component comprising (i) vinyl mono- 
mer of formula (I): 

25 

30 £ X C0 2 H w 

wherein R t is hydrogen or methyl and n is a number of from 4 to 12 
or (ii) a vinyl monomer of formula (II): 



CH 2 -C X 



C<HCHO--0 - c - X 

8 I <"> 



wherein R 2 is hydrogen or methyl, m is a number of from 2 to 4, and X is a group 



- OH 



0 ft 



or (iii) a mixture of a vinyl monomer of formula (I) or (II) and a vinyl monomer copolymerisable therewith and 
in a second pack a powder component comprising ascorbic acid or a derivative thereof and a filler , the compo- 
55 sition being suitable for curing by removing and mixing appropriate amounts of the liquid and powder compo- 
nents. 

9. A composition according to any one of claims 1 to 7 in the form of a two-pack composition according to 
claim 8. 
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10. A resin obtainable by curing a composition according to any one of claims 1 to 9. 



Patentanspruche 

5 

1. Eine Klebstoffzusammensetzung enthaltend (a) 100 Gewichtsteile einer Monomermischung aus einem 
Vinylmonomeren der Formel (I): 



10 /\ 

CH «C ^CO-H 

X CatCHrh-CH; K } 

n 2 n \ 

0 C0 2 H 

15 



worin Ri fur Wasserstoff oder Methyl steht und n eine Zahl von 4 bis 12 ist 

und einem mit dem Vinylmonomeren der Formel (I) copolymerisierbaren Vinylmonomeren (b) 10 bis 500 Ge- 
wichtsteile eines Fullstoffs, (c) 0.01 bis 10 Gewichtsteile eines Polymerisationsinitiators und d) 0.01 bis 10 Ge- 
20 wichtsteile Ascorbinsaure oder eines Derivats hiervon. 

2. Klebstoffzusammensetzung enthaltend (a) 100 Gewichtsteile einer Monomermischung aus einem Vi- 
nylmonomeren der Formel (II): 



c V <" 2 

^COfCH,4- 0 - C - X 
i, Z in I! 

6 o 

30 



worin R 2 fur Wasserstoff oder Methyl steht, m eine Zahl von 2 bis 4 ist und X eine Gruppe 



35 i? ° 

^ ■ i 

bedeutet und einem mit dem Vinylmonomeren der Formel (II) copolymerisierbaren Vinylmonomeren (b) 1 0 bis 
500 Gewichtsteile eines Fullstoffs (c) 0.01 bis 10 Gewichtsteile eines Polymerisationsinitiators und (d) 0.01 bis 
10 Gewichtsteile Ascorbinsaure oder eines Derivats hiervon. 
45 3. Eine Zusammensetzung gemaR Anspruch 1 oder 2, wobei die Monomermischung 1 bis 90 Gew.% eines 

Vinylmonomeren der Formel (I) oder (II) enthalt. 

4. Eine Zusammensetzung gemaU einem der vorhergehenden Anspruche 1 bis 3, wobei das copolymeri- 
sierbare Vinylmonomere ein Acrylsaureester oder ein Methacrylsaureester ist. 

5. Eine Zusammensetzung gemaB einem der vorhergehenden Anspruche 1 bis 4, wobei der Fullstoff ein 
50 Homopolymeres oder Copolymeres eines Acrylsaureesters oder Methacr ylsaureesters ist. 

6. Eine Zusammensetzung gemaR einem der vorhergehenden Anspruche 1 bis 5, enthaltend mindestens 
einen organischen Peroxid- oder tertiaren Amin-Polymerisations initiator. 

7. Eine Zusammensetzung gemaR anspruch 6 enthaltend ein Diacylperoxid als Polymerisationsinitiator. 

8. Eine Zwei-Pack Klebstoffzusammensetzung enthaltend in dem einen Pack einen f lussigen Bestandteil 
55 enthaltend (i) ein Vinylmonomeres der Formel (I): 
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10 



15 



20 



25 



COtCH^CH (I) 
0 C0 2 H 

worin R, fur Wasserstoff oder Methyl steht und n eine Zahl von 4 bis 12 ist 
Oder (ii) ein Vinylmonomeres der Formel (II): 

A 

CH 2" C C 

COf CH.-h- 0 - C - X 
n 2 ro ii 

0 0 



worin R 2 fur Wasserstoff oder Methyl steht, m eine Zahl von 2 bis 4 ist, und X eine Gruppe 



8 & 



- OH 

OH 



bedeutet oder (iii) eine Mischung eines Vinylmonomeren der Formel (I) oder (II) mit einem mit diesem copoly- 
merisierbaren Vinylmonomeren und in dem zweiten Pack enthaltend einen pulverformigen Bestandteil enthal- 
30 tend Ascorbinsaure oder ein Derivat davon und einen Fullstoff, wobei die Zusammensetzung nach 
Herausnahme und Vermischen entsprechender Anteile derflussigen und pulverformigen Komponenten aus- 
harten kann. 

9. Eine Zusammensetzung gemaB einem der vorhergehenden Anspruche 1 bis 7 als Zwei-Pack-Zusarrv 
mensetzung gemaft Anspruch 8. 
35 10. Ein Harz erhaltlich durch Ausharten einer Zusammensetzung gemaB einem der Anspruche 1 bis 9. 



Revendications 

40 1 . Composition adhesive comprenant (a) 100 parties en poids d'un melange de monomeres contenant un 

monomere vinylique de la formule (I) : 



45 



50 



0 COjH 



dans laquelle est un atome d'hydrogene ou un groupe methyie et n est un nombre compris entre 4 et 12; 
et d'un monomere vinylique copQlymerisable avec le monomere vinylique de la formule (I), (b) 10 a 500 parties 
en poids d'une charge, (c) 0,01 a 10 parties en poids d'un initiateur de polymerisation et (d) 0,01 a 10 parties 
en poids d'un acide ascorbique ou d'un de ses derives. 
55 2. Composition adhesive comprenant (a) 100 parties en poids d'un melange de monomeres, contenant 

un monomere vinylique de la formule (II) : 
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C W fill 

s 8 0 

dans laquelle R 2 est un atome d'hydrogene ou un groupe methyle, m est egal a 2, 3 ou 4, et X est un groupe : 

10 



15 




etd'un monomere vinylique copolymerisable avec le monomere vinylique de la formule (II), (b) 10 a 500 parties 
20 en poids d'une charge, (c) 0,01 a 10 parties en poids d'un initiateur de polymerisation et (d) 0,01 a 10 parties 
en poids d'un acide ascorbique ou d'un de ses derives. 

3. Composition selon la revendication 1 ou la revendication 2, dans laqueile le melange de monomeres 
contient 1 a 90% en poids du monomere vinylique de la formule (I) ou (II). 

4. Composition selon Tune des revendications 1 a 3, dans laquelle le monomere vinylique copolymerisable 
25 est un ester d'acide acrylique ou un ester d'acide methacrylique. 

5. Composition selon Tune des revendications 1 a 4, dans laquelle la charge est un homopolymere ou un 
copolymere d'un ester d'acide acrylique ou d'un ester d'acide methacrylique. 

6. Composition selon I'une des revendications 1 a 5, comprenant comme initiateur de polymerisation au 
moins un peroxyde organique ou une amine tertiaire. 

30 7. Composition selon la revendication 6, contenant un peroxyde de diacyie comme initiateur de polymeri- 

sation. 

8. Composition adhesive en deux emballages comprenant, dans un emballage, un composant liquide 
contenant (i) un monomere vinylique de la formule (I) : 



35 

C V C \ / C °2 H 
N COfCHrh- CHC 

40 O C0 2 H f 1 ) 



dans laquelle R, est un atome d'hydrogene ou un groupe methyle et n est un nombre compris entre 4 et 12, 
ou (ii) un monom&re vinylique de la formule (II) : 

45 

A 

CH 2 -C^ (II) 
COfCH-4— O - C - X 

so o 2 ro y 



8 



dans laquelle R 2 est un atome d'hydrogene ou un groupe methyle, m est egal a 2, 3 ou 4 et X est un groupe : 



55 
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0 
li 



0 



5 




ou 



be : 



OH 



OH 



0 



li 



ou (iii) un melange d'un monomeire vinylique de la formule (I) ou (II) et d'un monomere vinylique copolymeri- 
10 sable avec lui et, dans un deuxieme emballage, un composant en poudre comprenant un acide ascorbique ou 
un de ses derives et une charge, la composition etant appropriee a la prise en prelevant et en melangeant des 
quantites approprtees des composants liquides et en poudre. 

9. Composition selon Tune des revendications 1 a 7, sous la forme d'une composition en deux emballages 
selon la revendication 8. 

15 10. Resine obtenue par la prise d'une composition selon Tune quelconque des revendications 1 a 9. 
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